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(54) BATTERY 
(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a battery which 
is easy to produce and sufficiently strong by forming a 
thin battery case with an upper cup 1 and a lower cup 2. 
SOLUTION: A battery element 3 is held between the 
upper cup 1 , provided with a positive electrode terminal 
4 and a negative electrode terminal 5 and the lower cup 
2 provided with a safety valve 2b in layered state, whose 
welding margins 1a, 2a are welded to each other at their 
ends for sealing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]To an edge part of an isomorphism-like metal plate, mutually mostly A parallel flat 
surface, Or a welding margin which consists of shape into which a field of a side which faces 
mutually fits each other is provided, and. An upper cup and a lower cup in which a hollow of 
shallow vessel shape was formed in a near field where one of metal plates faces each other at 
least. Store a battery element to a hollow of vessel shape, and a welding margin of an edge 
part is piled up, Are the cell to which an end of these welding margins was joined, and a 
terminal of positive and negative poles which it is electrically connected to an electrode of 
positive/negative of an internal battery element, respectively, and is exposed outside is 
provided in either one of these upper cups or a lower cup, and. A cell, wherein a safety valve is 
provided in either one of these upper cups or a lower cup. 

[Claim 2]lt is connected to an upper cup or a lower cup by electrode of one of positive/negative 
of an internal battery element, and These upper cups and the lower cup itself. Or the cell 
according to claim 1 which a terminal by which direct continuation immobilization was carried 
out turning into one terminal here, and a terminal of another side being insulated by an upper 
cup or lower cup, and attaching. 

[Claim 3]The cell according to claim 1 or 2, wherein said safety valve forms selectively board 
thickness of an upper cup or a lower cup thinly. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a cell suitable for especially slimming down like 
the rechargeable lithium-ion battery used for the power supply of a portable device, for 
example. 
[0002] 

[Description of the Prior Art] As shown in drawing 9 , the battery can 6 with deep depth which 
has an opening of a very long and slender rectangle was used for the conventional thin 
rechargeable lithium-ion battery as a cell case. The battery element 3 is inserted in this battery 
can 6 from an opening, and the lid 7 is inserted in this opening and welding immobilization is 
carried out. Under the present circumstances, the electrode of the positive/negative of the 
battery element 3 is connected to the terminals 4 and 5 of the positive/negative provided in the 
lid 7 by the inside side. And an inside is sealed by being filled up with an electrolysis solution 
from the pouring-in mouth 7a of the lid 7, and closing this. 

[0003]ln order to meet the request of slimming down of such a cell, the flexible laminate film 8 
as shown in drawing 10 may be used as a cell case. This laminate film 8 is folded in two in the 
center of a longitudinal direction, puts the battery element 3 in between, and seals an inside by 
carrying out hot welding of the circumference. Under the present circumstances, it is 
considered as a terminal by pulling out the lead connected to the electrode of the 
positive/negative of the battery element 3 from between the heat welding of the laminate film 8. 
And the inside of the laminate film 8 is filled up with an electrolysis solution just before final hot 
welding. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the battery can 6 shown in above- 
mentioned drawing 9 is manufactured by carrying out deep-drawing shaping of the aluminum 
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plate etc., the problem that shaping according like a press operator to the case where the 
requests of slimming down of a cell mount further from now on becomes difficult produces it. 
And if the battery can 6 slims down, the work which inserts the battery element 3 in a narrow 
opening will become difficult, and the problem that there is a possibility of damaging the battery 
element 3 during this work will also be generated. Since reactant high nonaqueous electrolyte 
is used for a rechargeable lithium-ion battery, when the internal pressure of a cell rises 
unusually by generation of heat at the time of a surcharge or overdischarge, etc., it needs to 
provide the safety valve which performs this degassing. For this reason, although this safety 
valve 7b was conventionally formed in the lid 7, if a cell slims down, the width of the lid 7 and 
the problem that it becomes difficult to form the safety valve 7b here with the terminals 4 and 5 
and the pouring-in mouth 7a since it becomes narrow will be generated. 
[0005]Since wide welding cost is needed when carrying out hot welding of the circumference, 
in order that the laminate film 8 shown in above-mentioned drawing 10 may seal an inside, the 
problem that futility arises is in the space equipped with a cell. And it damaged and this 
laminate film 8 also had the problem that there was a possibility of an internal electrolysis 
solution leaking and coming out, when mechanical intensity was weak, and it hit the sharp 
angle or strong power was added, since a thin resin film and metallic foil were laminated. The 
element got damaged and a possibility of short-circuiting also had it. 

[0006]This invention is made in order to cope with this situation, and it aims to let manufacture 
of a thin cell case provide the cell which becomes easy by using the cell case which welded 
the circumference on both sides of the battery element between the metal plates of two sheets. 

[0007] 

[Means for Solving the Problem]Mostly an invention of claim 1 mutually to an edge part of an 
isomorphism-like metal plate A parallel flat surface, Or a welding margin which consists of 
shape into which a field of a side which faces mutually fits each other is provided, and. An 
upper cup and a lower cup in which a hollow of shallow vessel shape was formed in a near 
field where one of metal plates faces each other at least, Store a battery element to a hollow of 
vessel shape, and a welding margin of an edge part is piled up. Are the cell to which an end of 
these welding margins was joined, and a terminal of positive and negative poles which it is 
electrically connected to an electrode of positive/negative of an internal battery element, 
respectively, and is exposed outside is provided in either one of these upper cups or a lower 
cup, and. It is characterized by providing a safety valve in either one of these upper cups or a 
lower cup. 

[0008]According to the invention of claim 1 , since a cell case is formed with an upper cup of 
two sheets and a lower cup which established a hollow of shallow vessel shape in a plate-like 
metal plate and this metal plate, a fabricating operation of these upper cups and lower cups 
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becomes easy, and intensity sufficient as a cell case can also be obtained. Since distributed 
heat dissipation of the heat is carried out by welding margin also when welding an edge part of 
these upper cups and a lower cup, a possibility [ like ] that an internal battery element may 
deteriorate with this heat does not arise. Since what is necessary is just to also provide a 
terminal and a safety valve in an upper cup or a lower cup suitably, these installing spaces are 
fully securable. 

[0009]An invention of claim 2 is connected to an upper cup or a lower cup by electrode of one 
of positive/negative of an internal battery element, and These upper cups and the lower cup 
itself. Or it is characterized by a terminal by which direct continuation immobilization was 
carried out turning into one terminal here, and a terminal of another side being insulated by an 
upper cup or lower cup, and being attached. 

[0010]Since an upper cup and the lower cup itself serve as one electrode according to the 
invention of claim 2, connection with a terminal of positive/negative from a battery element can 
be made easy. 

[0011]An invention of claim 3 is characterized by said safety valve forming selectively board 
thickness of an upper cup or a lower cup thinly. 

[0012]Since what is necessary is just to make board thickness thin selectively according to the 

invention of claim 3, a safety valve can be formed easily. 

[0013] 

[Embodiment of the InventionjHereafter, the embodiment of this invention is described with 
reference to drawings. 

[0014]Are for drawing 1 - drawing 8 describing one embodiment of this invention, and drawing 
1_The exploded perspective view of a rechargeable lithium-ion battery, The perspective view 
as which drawing 2 looked at the perspective view of the rechargeable lithium-ion battery, and 
drawing 3 regarded the rechargeable lithium-ion battery from the bottom, The partial enlarged 
vertical longitudinal sectional view in which drawing 4 shows the welding margin of the upper 
cup and lower cup of a rechargeable lithium-ion battery, The partial enlarged vertical 
longitudinal sectional view showing the example of composition of everything [ drawing 5 ] but 
the welding margin of the upper cup and lower cup of a rechargeable lithium-ion battery, A 
partial enlarged vertical longitudinal sectional view when a partial enlarged vertical longitudinal 
sectional view when drawing 6 does not provide a welding margin in the upper cup and lower 
cup of a rechargeable lithium-ion battery, and drawing 7 provide a welding margin only in the 
lower cup of a rechargeable lithium-ion battery, and drawing 8 are the perspective views 
showing other examples of composition of a rechargeable lithium-ion battery. The same 
number is appended to the members forming which has the same function as the conventional 
example shown in drawing 9 - drawing 10 . 

[0015]This embodiment explains a thin rechargeable lithium-ion battery, as shown in drawing 
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2. This rechargeable lithium-ion battery has stored the battery element 3, while piling up the 
upper cup 1 and the lower cup 2, as shown in drawing 1 . The battery element 3 winds the 
electrode of band-like positive/negative around an ellipse cartridge via a separator. Here, what 
applied negative electrode active material, such as carbon, to the surface of thin band-like 
copper foil is used for the negative electrode using what applied positive active material, such 
as a lithium cobalt multiple oxide, to the anode on the surface of aluminium foil. 
[0016]The lower cup 2 is a rectangular aluminum plate, and as shown in drawing 1 and 
drawing 3, it provides safety valve 2b in the end ahead of at the bottom. Safety valve 2b makes 
thin board thickness of the aluminum plate of this lower cup 2 partial especially, making it 
explode by the rise of internal pressure ~ for example, the portions of a very thin aluminum 
plate and this safety valve 2b - ********** - it can form by using the clad plate which piled up 
the thin aluminum plate and was joined. This safety valve 2b may form the slot on the constant 
depth by a predetermined pattern by pressing the plate surface of an aluminum plate. This 
lower cup 2 is using this edge part as the welding margin 2a by incurvating only an edge part, 
and raising and fabricating, as shown in drawing 4 . 

[0017]As shown in drawing 1 , the upper cup 1 consists of an aluminum plate of the rectangle 
of the almost same size as the lower cup 2, and is made into vessel shape by fabricating a 
shallow hollow towards the upper part from the undersurface side. However, in drawing 1 or 
drawing 2 , since the upper cup 1 is looked down at it and shown from the upper part, this 
hollow also appears as the heights 1b which project on the upper surface. Front [ a part of ] is 
low one step, these heights 1b are formed, and the positive pole terminal 4 and the negative 
pole terminal 5 are attached here, and the pouring-in mouth 1c is formed. The positive pole 
terminal 4 carries out direct continuation immobilization of the piece of an aluminum plate by 
welding at the heights 1 b of the upper cup 1. On the other hand, the negative pole terminal 5 is 
insulated in this upper cup 1 by fixing the piece of a copper plate to the upper cup 1 via 
packing. Although this negative pole terminal 5 is not illustrated, where the part by the side of a 
rear face is insulated, it penetrated the plate surface of the upper cup 1 , and has projected it to 
the undersurface side. The pouring-in mouth 1c is the small hole formed in the plate surface of 
the upper cup 1 for pouring in an electrolysis solution. And this edge part is used as the 
welding margin la by this upper cup's 1 also incurvating only the edge part of an aluminum 
plate, and lifting and fabricating it, as shown in drawing 4 . 

[0018]The battery element 3 is stored by the hollow which the heights 1 b of the above- 
mentioned upper cup 1 form in the undersurface side. Under the present circumstances, direct 
continuation immobilization of the lead by the side of the anode pulled out from the battery 
element 3 is carried out on the undersurface of this upper cup 1. Therefore, the positive pole 
terminal 4 will be connected to the anode of the battery element 3 via this upper cup 1. 
Connection fixation of the lead by the side of the negative electrode of the battery element 3 is 
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carried out to the negative pole terminal 5 projected here by the undersurface side of the upper 
cup 1. Thus, the upper cup 1 which connected the battery element 3 is laid on the lower cup 2. 
Then, as shown in drawing 4 , the bend of the welding margin 1a of the upper cup 1 will get into 
the bend of the welding margin 2a of the lower cup 2, and will stick to it. Then, closure 
immobilization of the upper cup 1 and the lower cup 2 is carried out by welding the end which 
these welding margins 1a and 2a overlapped over the perimeter. And an electrolysis solution is 
poured in from the pouring-in mouth 1c of the upper cup 1, and an inside is sealed by 
obturating this pouring-in mouth 1c. 

[0019]According to the rechargeable lithium-ion battery of the above-mentioned composition, 
since the fabricating operation of the upper cup 1 or the lower cup 2 is easy, manufacture of a 
cell case becomes very easy also by a thin cell. And since the upper cup 1 and the lower cup 2 
which consist of aluminum plates are welded and a cell case is formed, about the same 
sufficient intensity as battery can 6 can be obtained, and the worries about breakage etc. 
disappear. Since the positive pole terminal 4, the negative pole terminal 5, the pouring-in 
mouth 1c, and safety valve 2b can be suitably arranged to the upper cup 1 and the lower cup 2 
and can be provided in them, these installing spaces are not lost. That is, it is also possible to 
provide these all in either one of the upper cup 1 or a lower cup 2, for example, and it can 
distribute suitably and can also provide. According to this embodiment, since the positive pole 
terminal 4, the negative pole terminal 5, and the pouring-in mouth 1c were formed in the upper 
cup 1 and safety valve 2b is provided in the lower cup 2, these installing spaces can be 
distributed and sufficient margin can be given. 

[0020]ln the conventional example shown in drawing 10 , in order to carry out hot welding of the 
laminate film 8, broad welding cost is needed, but. Since what is necessary is to carry out 
melting of the end which the upper cup 1 and the lower cup 2 overlapped, and just to join, in 
welding like this embodiment, it is only sufficient to form the narrow welding margins la and 2a 
in an edge part, and it becomes, without it seeming that these welding margins 1a and 2a 
make the installation space of a cell useless. Therefore, these welding margins la and 2a are 
also good to form in a parallel flat surface mutually and to weld in piles, as shown in drawing 5 . 
But in the case of this embodiment, since these welding margins la and 2a are curving 
towards the upper part, space-saving-ization can be further attained by this. 
[0021]Here, since the aluminum plate of the upper cup 1 with thin heat of welding is got across 
to a board thickness direction and the internal battery element 3 is heated if these welding 
margins 1a and 2a did not exist as shown in drawing 6 , melting of a separator, etc. have a 
possibility of giving a damage to an element. As shown in drawing 7, even if it forms the 
welding margin 2a bent upward only in the edge part of the lower cup 2, the heat of welding 
gets across to an inside easily similarly. On the other hand, like this embodiment, when the 
welding margins la and 2a are formed. Since it is transmitted in the direction of a plate 
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surface, the aluminum plate of the upper cup 1 with thin heat of welding of an end, or the lower 
cup 2, By the time it reaches the internal battery element 3, there will be a certain amount of 
distance, and heat diffuses around an aluminum plate, or radiates heat in the open air, and can 
be prevented from giving almost to the battery element 3 in the meantime. 
[00221 Drawing 8 is a modification of this embodiment, and it makes this an inclination instead 
of making the heights 1 b of the upper cup 1 into the shape of a stage at the front end. And he 
is trying to form the positive pole terminal 4, the negative pole terminal 5, and the pouring-in 
mouth 1c in this inclined part. 

[0023]Although the above-mentioned embodiment explained the thing which established the 
hollow in the upper cup 1 from the undersurface, and made the heights 1b project on the upper 
surface, this hollow may be established in the lower cup 2, and a hollow can also be 
established in the both sides of the upper cup 1 and the lower cup 2. Although the aluminum 
plate constituted the upper cup 1 and the lower cup 2 from the above-mentioned embodiment, 
other metal plates, such as a plate and strip, can also be used, for example. 
[0024] Although the above-mentioned embodiment explained the case where the wound type 
battery element 3 wound around the ellipse from which shaft orientations serve as a long side 
was used, the composition of the battery element 3 of this invention is arbitrary, for example, 
the wound type battery element from which shaft orientations serve as a shorter side can also 
be used. The battery element of the lamination type which laminated several Oshi's electrode 
via the separator between the upper cup 1 and the lower cup 2 can also be used. The 
composition of the positive pole terminal 4, the negative pole terminal 5, or safety valve 2b is 
also arbitrary, for example, safety valve 2b can also arrange the valve element of the elastic 
body which carries out an opening, if internal pressure exceeds a predetermined value to the 
hole which use a clad plate as mentioned above, or form a slot, and board thickness is 
selectively made thin, and also is penetrated. 

[0025]ln the above-mentioned embodiment, although the thin rechargeable lithium-ion battery 
was explained, it is feasible also like the cell of other arbitrary kinds, and when especially a cell 
is slimmed down, it will become effective. 
[0026] 

[Effect of the lnvention]According to the cell of this invention, manufacture of the upper cup 
and lower cup which constitute a cell case becomes easy, and sufficient intensity can be 
obtained now so that clearly from the above explanation. When welding the edge part of these 
upper cups and a lower cup, an internal battery element does not produce a possibility [ like ] 
of deteriorating with heat, either. The installing space of a terminal or a safety valve is also fully 
securable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1]0ne embodiment of this invention is shown and it is an exploded perspective view 
of a rechargeable lithium-ion battery. 

[Drawing 2]0ne embodiment of this invention is shown and it is a perspective view of a 
rechargeable lithium-ion battery. 

[Drawing 3] It is the perspective view which shows one embodiment of this invention and 
looked at the rechargeable lithium-ion battery from the bottom. 

[ Drawing 4]lt is a partial enlarged vertical longitudinal sectional view in which showing one 
embodiment of this invention and showing the welding margin of the upper cup and lower cup 
of a rechargeable lithium-ion battery. 

[ Drawing 5] lt is a partial enlarged vertical longitudinal sectional view in which showing one 

embodiment of this invention and showing other examples of composition of the welding 

margin of the upper cup and lower cup of a rechargeable lithium-ion battery. 

[Drawing 6] lt is a partial enlarged vertical longitudinal sectional view at the time of not providing 

a welding margin in the upper cup and lower cup of a rechargeable lithium-ion battery. 

[Drawing 7] lt is a partial enlarged vertical longitudinal sectional view at the time of providing a 

welding margin only in the lower cup of a rechargeable lithium-ion battery. 

[ Drawing 8]lt is a perspective view in which showing one embodiment of this invention and 

showing other examples of composition of a rechargeable lithium-ion battery. 

[ Drawing 9]lt is the exploded perspective view of a rechargeable lithium-ion battery which 

shows a conventional example and used the battery can for the cell case. 

[Drawing 10] lt is the perspective view of a rechargeable lithium-ion battery which shows a 

conventional example and used the laminate film for the cell case. 

[Description of Notations] 

1 Upper cup 
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1a Welding margin 
1b Heights 

2 Lower cup 

2a Welding margin 
2b Safety valve 

3 Battery element 

4 Positive pole terminal 

5 Negative pole terminal 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 2 ] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 7] 




[Drawing 101 
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